The aim of the study was to determine the effect of the type of birth, the sex of the kids, the duration of the birth (categorized as short, medium, or long), and the level of maternal care (categorized as low, medium, or high) on the behavioral variables of kids during the first hour after birth. The parturitions of 78 primiparous goats of Murciano-Granadina breed (46 single-birth and 32 twin-birth) along with the behavior of the kids (44 males and 66 females) during the first hour of life were studied. Birth weight and duration of parturition were greater in single-birth kids (2.94 kg and 60.5 min, respectively) than in twin-birth kids (2.27 kg and 43.2 min, respectively). Birth weight and duration of parturition was greater in males (2.74 kg and 54.61 min) than in females (2.43 kg and 47.70 min). All the kids attempted to stand during the first hour of life, but only 83% attempted to suckle with 65% succeeding. Single-birth kids attempted to stand earlier than twinbirth kids (7.05 vs. 9.08 min), although they achieved this later (16.87 vs. 13.21 min). Compared with twinbirth kids, single-birth kids attempted to suckle later (22.45 vs. 34.76 min, respectively) and achieved it later (25.69 vs. 37.32 min). In the single-birth kids the duration of the first suckling was shorter (16.11 vs. 22.26 s), although total suckling time was greater (5.86 min) than in the twin-birth kids. Males tried to stand sooner than females (7.41 vs. 8.78 min), but took longer (16.12 vs. 13.81 min). The sex factor had no significant effect on suckling-related variables. Compared with mediumand long-duration-birth kids, short-duration-birth kids attempted to suckle earlier, (29.34, 34.23, and 12.82 min, respectively), achieved suckling earlier (31.75, 37.00, and 16.70 min, respectively), and suckled longer at first attempt (0.32, 0.17, and 0.45 min, respectively). Total suckling time was longer in long-duration-birth kids than in medium-and short-duration birth (9.07, 2.63, and 3.86 min, respectively). These results suggest that heavier kids suffer more during birth and are slower to achieve suckling; however, they appear to recover quickly because the total suckling time observed during the first hour was greater.
INTRODUCTION
The preweaning mortality rate of goat kids is a major concern in goat production for animal welfare. This variable varies greatly according to the type of production (intensive or extensive) and the handling conditions. In fact, the value can range from 7 to 51% (Mellor and Stafford, 2004) , remembering that the greatest number of deaths occurred during the first and second day of life (neonatal mortality). Some random variables, such as birth weight, sex, and litter size, affect the preweaning mortality (Wilson, 1986; Awemu et al., 1999; Marai et al., 2002; Hailu et al., 2006) . At the same time, the survival rate of the kids will depend on the maternal care and on the activity of the newborn kids to guarantee suckling. Both maternal behavior and kid activity influence neonatal mortality. Alexander and Peterson (1961) attributed 14% of lamb deaths to maternal abandonment, 33% to lamb behavior, and 52% to a combination of both factors. According to Ramirez et al. (1995a,b) and Poindron et al. (2007) , when the mother-young bond is not established quickly after birth (sensitive period), the acceptance of kids is reduced drastically and kids may even become totally rejected. There is a need to deepen our knowledge of epimeletic and et-epimeletic behaviors of goats and kids, respectively. Also, more information of what factors affect those behaviors and strengthen the mother-young bond is needed. Therefore, the objective of this study was to determine if the lack of experience of primiparous goats influences neonatal survival and maternal behavior.
MATERIALS AND METHODS
The research protocol was approved by the Bioethical Commission of Murcia University according to the European Council Directives regarding the protection of animals used for experimental purposes.
Animals
The study was carried out on a farm in Murcia, Mediterranean region of southeast Spain (38°00'22"N, 1°10'28"W). Seventy-eight primiparous goats of Murciano-Granadina breed (46 single-birth and 32 double birth), with their 110 kids (44 male and 66 female), were selected for the study. The animals were kept in an open stable regime with a covered area of 12.5 × 2.5 m and an open air paddock 40 × 40 m. The goats were fed twice daily with barley, buckwheat, dried granules of alfalfa, and supply of straw and water for ad libitum intake. Estrus synchronization by hormonal treatment and AI was carried out to have an approximate date for the birth.
As described elsewhere (Ramirez et al., 1998b) , the observations of the animals and their adaptation to the presence of observers began 1 wk before the predicted date of birth. From that moment on, observers remained with the flock from 0600 to 2000 h. This allowed detection of imminent births. All the kids were identified and weighed, and the umbilical cord was disinfected immediately at birth. Subsequently, each kid was individually filmed (Canon VM-E2 camcorder, Climent Imagen, Murcia, Spain). In the case of single-births, filming began with the expulsion of the kid and finished 1 h later. When there were double births 2 camcorders were used, each by 1 operator, who filmed 1 h of life of 1 kid.
Essay Procedures
Observation of the films coupled with the uses of stopwatches were used to measure the following variables for goats: duration of birth, latency to first sniffing, latency to first licking, time devoted to care of the kids during the first hour after parturition, and time devoted to self-care during the first hour after parturition. The following variables were measured for the kids: latency to first attempt to stand, latency to first standing, total time standing, latency to first attempt to suckle, latency to first suckling, duration of first suckling, and total suckling time during the first hour after parturition. The definition of all these variables is described in Table 1 .
Statistical Analysis
Data were analyzed using the computer program SPSS + , version 15.0.1 (SPSS, Chicago, IL). A chi-square independence test for k independent samples was performed to compare the proportions of kids that tried or managed to suckle according to the type of birth or sex. The possible relationship between duration of birth and the BW of the kids was studied by correlation analysis. Later, the duration of birth (50.40 ± 15.1 min) was divided into 3 classes of birth: short (1 > SD below, n = 17), medium (within 1 SD of the mean, n = 80), and long (>1 SD greater than the mean, n = 13).
To study the influence of maternal attention toward the kids, a relative care index, level of care, was prepared that included the maternal behavior variables. Greater values of latency to first sniffing, latency to first licking, and time devoted to self-care were considered as unfavorable for stimulation of the kid. A value of 1 was assigned when it was above the mean, and 2 when it was equal to or below the mean. In contrast, the time devoted to attending to the kids was considered as positive and was thus assigned a value of 2 when it was above the mean and a value of 1 when it was equal to or below the mean. The relative care index was obtained as the sum of these 4 values obtained for latency to first sniffing, latency to first licking, time devoted to self-care, and time devoted to attending to the kids. Table 2 shows the values for the mean, the SD, the criteria for scoring and the categories obtained.
The minimum value of this index is 4, but no goat was scored this minimum value. The goats with a score of 5 (n = 2) were added to the 46 with a score of 6 to constitute the low level of care category, the 35 goats scoring 7 made up the medium level of care category, and the 27 scoring 8 constituted the high level of care category.
The fixed effects type of birth and sex on the normally distributed variables, birth weight and duration of the birth were treated using an ANOVA. Fixed effects, type of birth, sex, birth category, and types of care on the behavior variables: latency to first attempt to stand, time standing, latency to first attempt to suckle, latency to first suckling, duration of first suckle, and total suckling time were studied using the H-KruskalWallis statistics test. For variables with 3 groups, class of birth and level of care, the Mann-Whitney test with the Bonferroni correction was used to separate the measures with a significance of P ≤ 0.05. The relationship between variables in behavior of the kids set out in Table 1 was studied by correlation analysis. According to the methodology of Ramirez et al. (1998a) , the kids that did not attempt to suckle or did not suckle during the first hour were removed from the calculations for the variables related to these activities.
RESULTS AND DISCUSSION
Consistent with findings of other studies (Rodríguez et al., 1989; Hernández et al., 2005) , differences were found between the BW of the kids according to the type of birth and the sex (Table 3) , single-birth kids weighed more than twin-birth kids and males kids weighed more than females (P < 0.001). In studies with different breeds of goats [Rodríguez et al. (1989) with Verata; Marai et al. (2002) with Nubian (Zaraibi); Liu et al. (2005) with Angora; Konyali et al. (2007) with Turkish Saanen], parity together with the 2 factors mentioned (type of birth and sex) was another factor that influenced the BW of the newborn kids. Kids born to primiparous females generally weighed less. The correlation analysis of data showed that the duration of the birth was directly related to the BW of the kids (r = 0.528 and P < 0.001). Single-birth kids took longer than twin-births, and the birth of males took longer than females. This is similar to what Dwyer and Lawrence (1998) found for primiparous ewes.
All the kids born to primiparous goats (110 of 110) tried and succeeded in standing (Table 4) during the first hour of life, as reported by Ramirez et al. (1998a) for kids born to multiparous goats of the same breed. Differences were found in latency to first attempt to Table 2 . Mean, SD, and categorical assignments which make up the relative index for the care of goat kids for latency to first sniffing, latency to first licking, time attending to kids, and time attending to self after parturition Number of kids. *, ***Indicates significance within a column at P = 0.05 and 0.001 levels, respectively.
stand (Table 4) depending on the whether the birth was single or twin (7.05 vs. 9.08 min, respectively; P < 0.01). These results are similar to those of Sambrauss and Wittmann (1989) , who reported 7.5 min for single-birth kids and 8.67 min for twin-birth. Again these results coincide with those offered by Ramírez et al. (1998a) for multiparous goats, in which latency was 7.18 min for single-birth kids and 8.67 min for twinbirth kids. However, our values are less than those presented by Lickliter (1985) , who reported an average of 12 min. Bareham (1976) reported an average time for lambs latency to first attempt to stand of 7.08 min. Lynch et al. (1992) and Ramírez et al. (1998a) for goats suggested that the latency to first attempt to stand occurs sooner in single-birth kids/lambs because of the greater maternal attention and care of the doe toward an only offspring and because she is not hampered by another birth. A significant effect was found for the class of birth and the latency to first attempt to stand with kids of longer expulsion attempting to stand earlier (P < 0.001). Ramírez et al. (1998a) did not report significant differences for multiparous kids in terms of sex of the kids for the latency to first attempt to stand up. No differences were found in this variable regarding level of care (high, medium, and low). Differences were found for latency to stand based on the type of birth (16.87 min simple-birth vs. 13.21 min twin-birth, P < 0.01) and sex (16.12 min male vs. 13.81 min female, P < 0.05). Other authors have published greater mean values than those we have obtained. For example, Sambrauss and Wittmann (1989) reported values of 18.7 min in single-birth kids and 25.5 min in twin-birth kids. These figures are similar to those of Ramírez et al. (1998a) for kids born to multiparous goats, where the values were 19.37 min for single-birth kids and 21.65 min for twin-birth ones. In our study, the twin-birth kids tried to stand later than single-birth kids, although they managed to stand sooner than single-birth kids. This result was in agreement with the negative correlation (r = −0.467 and P < 0.001) between the 2 variables. Contrary to our data, Sambrauss and Wittmann (1989) and Ramírez et al. (1998a) , studying multiparous goats, reported that the time taken by single-birth kids was less than that of the twin-birth kids. Class of birth had an effect (P ≤ 0.001) on this variable of behavior with kids of shorter births standing up sooner than those of medium length and long birth. The level of care had no significant effect on latency to first standing up.
Means for the total time standing during the first hour of life were greater (39.73 min), than 31.76 min reported by Ramírez et al. (1998a) . No differences were found regarding the type of birth or sex, which agrees with the results published by Ramírez et al. (1998a) . Total time standing had a negative correlation (r = −0.467 and P < 0.001) with latency to first standing (Table 6) , and its correlation with latency to first standing was not significant (r = 0.188 and P > 0.05). The results show that in terms of physical activity the kids spend more time standing than lying (39.73 vs. 20.27 min, respectively). These results agree with those of Ramírez et al. (1998a) and Lickliter (1985) , who report that kids spend more total time standing and walking than lying down during the first hour of life. This is in contrast to Houwing et al. (1990) , who reported that calves spend 80% of the first 3 h of life lying down. Means within a column with unlike superscripts differ (P < 0.05).
1 n = number of kids. *, **, ***Indicates significance within a column at P = 0.05, 0.01, and 0.001 levels, respectively; NS = nonsignificant.
This highlights the differences between kids and calves regarding physical activity and certain behavioral patterns. Neither the type of birth, nor the sex, nor level of care significantly influenced the activity of the kids, as was found also by Ramírez et al. (1998a) . However, significant differences were found with respect to the class of birth, with kids of short birth duration remaining standing longer. Table 5 shows the mean for the variables related to suckling. Seventy percent (32 of 46) of the singlebirth kids tried to suckle. Of these, only 41% managed to do so effectively (19 of 46). Regarding twin-birth kids, 94% (60 of 64) attempted to suckle, of which 83% were successful (53 of 64). The differences in proportion in both cases between single and twin-birth kids were significant (P < 0.001). No significant differences were found percentage-wise between males and females that attempted to suckle (82 vs. 85%) or that achieved suckling (66 vs. 65%). Ramírez et al. (1998a) reported greater values in multiparous goats with 100% of kids attempting to suckle, of which 93% of the single-births and 88% of twin-births were successful. In regard to sex, these authors point out that 90% of the males and 88% of the females suckled successfully. Differences were found for the 4 variables analyzed regarding type of birth and class of birth but not with respect to sex, which coincides with Ramírez et al. (1998a) . However, Houwing et al. (1990) detected differences in bovines, with females suckling earlier than males (93.3 vs. 188.7 min). The values for the latency to first attempt to Means within a column with unlike superscripts differ (P < 0.05).
1
Number of kids which attempted to suckle.
2
Number of kids which achieved a first suckle. *, **, ***Indicates significance within a column at P = 0.05, 0.01, and 0.001 levels, respectively; NS = nonsignificant.
suckle are less than those given by other researchers (Lickliter 1985; Sambrauss and Wittmann, 1989; and Ramírez et al., 1998a) . The differences may be due to the parity of the goats because the authors cited worked with multiparous goats. Regarding the number of kids that manage to suckle during the first hour postpartum, our results differ from those of Ramírez et al. (1998a) for multiparous goats, where the proportion of kids that suckled (14 of 15 single-birth kids and 44 of 50 twin-birth kids) is greater than in our study. The results for the duration of first suckling are in line with those reported by Lickliter (1985) , who found that suckles during the first 15 min are usually very short (0.25 to 0.33 min). They are also similar to the results of Ramírez et al. (1998a) for multiparous goats, where the total value was 0.29 min, with no differences found between types of birth. Nevertheless, our values are less than those of Sambrauss and Wittmann (1989) , who give a duration of first suckling of 0.63 min. No effect of level of care was observed in the proportions for the kids that made no attempt to suckle during the first hour of life (low level: 7 of 18, medium: 5 of 18, and high: 6 of 18). The same result was found for kids that did not achieve suckling (low level: 14 of 38, medium: 13 of 38, and high: 11 of 38). The level of care had an effect on the latency to first attempt to suckle (P < 0.01) and latency to first suckle for kids (P < 0.05). The kids that received greater level of care were those that tried to suckle and that did so successfully later. This result seems to indicate that there was a group of does that, faced with the lack of response from their kids, stimulated them more to get them to react. The sex of the kids had no influence on the duration of first suckling, consistent with the study by Ramírez et al. (1998a) . The total mean to suckling time was 3.8 min, greater than the 0.81 min reported by the same authors. Only the variables type of birth and class of birth had a significant effect on the total suckling time (P < 0.001 and P < 0.01, respectively). The kids from single-birth suckled more time than the twin-birth (5.86 vs. 2.99 min), and the long class of birth suckled more time than the short and medium class of birth (9.07 vs. 2.63 and 3.86, respectively). There was a positive significant correlation between latency to first attempt to suckling and latency to first suckling (r = 0.811 and P < 0.001); kids that took longer to attempt suckling started suckling later (Table 6 ). On the other hand, the duration of first suckling was significantly negatively correlated to latency to first attempt to suckling and latency to first suckling, indicating that kids that took longer to attempt and started suckling later, suckled for a shorter time compared with other kids.
In conclusion, our results indicate that immediate postnatal behavior in kids born to primiparous goats is related to birth BW. Labor is longest with heavier kids, and heavier kids take longer to stand up and succeed in suckling. However, heavier kids compensate this delay, and by the end of the first hour of life, the total time spent suckling is longer than in other kids.
